The effect of recent ATLAS inclusive-and di-jet results on the current standard PDF sets is investigated, and compared and contrasted to similar results from the Tevatron. We investigate the effect of the data using the parton reweighting technique. For ATLAS inclusive jets, there is good agreement across all values of x, and no significant pull is seen on the gluon. For dijets, both D0 and ATLAS data have a potential impact on the PDFs, and the optimum gluon is not necessarily in agreement with that required by the commensurate inclusive data, however the form of the theoretical prediction must be closely investigated, with significant sensitivity to scale choice observed.
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ATLAS Inclusive Jets
Since the last update of the PDFs from the MSTW group [1] , the LHC has begun operations and produced data which will have an impact on the knowledge of proton structure. The (x, Q 2 ) phasespace probed at the LHC covers a much larger region than the data used in the current PDF fits, and so using this early LHC data will provide information on the effectiveness of the DGLAP model of parton evolution.
The data used in this study are the ATLAS inclusive jet and dijet cross sections at 7 TeV centre of mass energy [2] . Dijet data of any kind is yet to be included in the MSTW fits, and so a study is performed into the feasability of using such data by comparing the stability of calculations at the Tevatron and LHC. The calculations for both inclusive and dijet cross sections are performed at next to leading order using the NLOjet++ [3] [4] program, interfaced with APPLgrid [5] for apostiori scale variations and PDF eigenvector changes. The ratio of the inclusive jet cross section data to the calculation is shown in Fig 1. The red points show the ratio before considering experimental systematic errors, and the fit is clearly poor with all data points above the theory. The picture is not complete, however, until the systematic uncertainties are properly accounted for. In this data set, there are 88 sources of correlated systematic uncertainty, all of which can cause the effected data points to move up or down. The blue points show the data/theory ratio after these effects are considered. In order to include this in a fit, the following χ 2 goodness of fit formula is used:
where D i , T i are the data and theory points, σ uncorr i is the sum in quadrature of all sources of uncorrelated uncertainty, and r k are the nuisance parameters introduced to allow the systematics to move the data points. The results of the fit for the MSTW2008 NLO PDF set is shown in Table 1 , along with the distribution of r k parameters in Table 2 . The fit is excellent for all scale choices and for both R parameter choices, however this can be attributed mainly to the large systematic errors. The fact that the shift in the data points is so large whilst incurring very few large r k values is evidence for this. In order to see if there is any impact on the PDFs, the reweighting procedure introduced in [6] and more specifically for MSTW in [7] is used. Firstly, the prediction for each eigenvector in the MSTW2008 fit is produced. These predictions are combined to produce 1000 PDFs randomly distributed in eigenvector space, using the formula:
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|r k | < 0.5 1.5 2.5 3.5 R=0.4 72 15 1 0 R=0.6 74 13 1 0 Each random PDF is weighed according to its χ 2 , and by statistical combination can provide an updated ideal PDF for the dataset in question.
For the ATLAS inclusive jet cross section, the reweighted gluon PDFs are shown in Fig 2. There is minimal change in both the central value and error bands of the PDFs. Also, the effective number of PDFs used in the reweighted PDF, N e f f , is very large for both R parameters. This is a measure of the effect of the data on the PDFs, with more effective PDFs implying the reweighting has little effect. Clearly the MSTW2008 PDFs describe this data excellently, but the large systematic errors are the main cause for this quality of fit, and so more discerning data is required. When considering dijet production, the choice of renormalisation and factorisation scales to include in the NLO calculation is not obvious. Unlike inclusive jet production, in which the only physical scale involved in the events is the p T of the jet, dijet production has a number of possible choices of scale. The seemingly most obvious choice is the average p T of the two jets, however at high rapidities this can lead to problems due to the possible configuration of the event. A highly boosted hard scatter will have the same average p T as an unboosted soft scatter. Another variable which could be used as the scale choice is the dijet mass, M JJ , which would not suffer from the issues in event classification at high rapidities. Fig 3 demonstrates the benefit of using dijet mass as the scale choice. In the case of p av T , although at low rapidity the prediction is stable and flat across all M JJ , the predictions from different multiplicative factors of the scale begin to cross in the more forward bins. This has already been observed in [8] , however other scale choices were not investigated. In comparison, the theory/data ratio for the M JJ calculation is much more stable. The variation through multiplicative factors of the scale are constant throughout all rapidity bins, and the ratio remains generally flat. The χ 2 values shown in Table 3 confirms that the choice of M JJ provides the better fit. Also calculated is another choice of scale, namely multiples of M JJ 2cosh(0.7y * ) suggested in [9] , to allow more dependance on the dijet rapidity to be probed. This scale choice, while also an improvement on the p av T calculation, does not provide a better fit than using simply M JJ alone.
D0 and ATLAS Dijets
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Benjamin J.A. Watt The dependence of this rotation on the kinematic variables is shown more clearly in Fig 5, where only the rapidity bin is changed. The 1.18TeV < M JJ < 1.31TeV bin is chosen for study as this is the bin appearing in the most rapidity bins. It is clear that the angle of the saddle point is dependant only on the dijet mass, however the overall behaviour is still affected by the rapidity. A migration towards lower scale choices is seen, such that at the highest rapidities, the saddle point disappears and the surface simply becomes a unidirectional slope. Ideally, the scale choice for a calculation would be the one which provides the most stable calculation, and hence would be within the saddle region for all of the points in the dataset. Finally the effects on the PDFs themselves are studied. The same reweighting procedure is used as for the inclusive jets, and the effect for each scale choice for both D0 and ATLAS dijets is shown in Fig 6. The D0 dijet data clearly has a significant effect on the gluon, despite the commensurate inclusive data being included in the fit. The fit results for ATLAS dijets are shown in Table 4 . Here, the best fit is obtained for a large multi-
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Benjamin J. There is however a difference in the effect depending on the scale choice used. For ATLAS dijets, a similar effect is seen for the preferred gluon, but a larger dependance is observed on the scale choice, with M JJ requiring a very different shape. Including dijet data in PDF fits will, then, have a noticable effect, but further study into the scale uncertainties from the choice and theoretical uncertainties in general is required. 
